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Abstract 


PROBLEM TO BE SOLVED: To provide a light emitting element excellent in convenience wherein light 
leading-out efficiency from an element is superior and terminal leading-out structure of the element is 
simple. 

SOLUTION: A metal layer 3, a light emitting layer 4 and a first electrode 5 are formed in this order on 
the first main surface 7 side of a conductive substrate 2. A current Is applied to the light emitting layer 4 
through the first electrode 5 and the conductive substrate 2. By using reflection of the metal layer 3, 
superior light leading-out efficiency can be realized, and further electrodes or terminals can be formed 
on both sides of the light emitting element. 
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x^^^^zt ^nm t -rmsm 3 izimcomtm^, 

mbHsts^Lt^mmti-h m^m 3 im<o^m^. 
[ 6 ] mM^mmii . miim-^mm t friEi^ 

wmta^mzm^^ixx\.^h:iii s-^pist-rsa* 

S ^ fc Sri^fc f Sft^ 5 X{d 6 ieK<^^^-?. 

[ tmm 1 0 3 mtmwaLmLim^'&^^^m's. 

fizxm^^ixxii 0 . *^ot5ie^JRJil:5Kiiiige*i»^ 

[fia^isi 21 imm§mi. mi'm-mmmi.z^ 
[ n^m 1 3 ] HufB^-®«Si? 7 •/ Kilt Buiemgs 

ij2;Si«i:*^pM-C'S)I.C:i:$r»iSi:-ri.M«]Sl 2sSM 

Cis^^ii 1 4 ] mmyy/i-^T-xiimimiiA 1 c. a i 

n P?FtHl,tcTfllfi)t$ii. HuietEs£l£Hi/i<iA l Ga As 



iga^aXtiA 1 GaAs PigB^atcr^m^^ix^ClfcSr!^ 

t-t hmn^mi 2X(ii 3(cie«o^^^. 

[|S«)S 1 5 3 ^^fr*ifeB^flLttcfBt«a5$:xt 

i^mmcoif*.?:ifbxm^'rm-^!mxmt . 
iz<7)miz'{r^j:ozki:msit-ri>mMf-<omm:)j 

t<o^iz-!&mm^^mi:^ihm^L. maftyemmi:. 

mi^mm?:i(rLxmmmmitmw.izm-^tk. msi^m. 
m^^m?:Mmiizm^-ri> ztizx>^. mmmMU 

m^m 1 5 ie«5<?)3%3fe«^ «o^jt:ra, 
[ is^Ji 1 7 3 mum^mmii . mmz x h 
X'hhzt ^^t^umm 1 sxa 1 6 (cisficr)^ 

[ m^m 1 8 3 taf B^-&5!ia«i , mtmm'&t.mm.(^^ 
~i.mm\.zmLxm^^ixtz±mmi . mmwrnw^co 
^-±mm\,z^-ti>zt^imt'thmm^\ Tiaas 

imm. 1 9 3 mmm-^!mii. fne^Jigpcom- 

w,-'±^m\,zm-^-th z b ^mLt^hmm 1 iws, 

[5gBflcOp«l=5:ijiBB3 
[00013 

mu-m^zm^h, 

[00023 

^m'=Fi,zmm^ixi>tinAr/m'fmmii. Mmzhfz^ 
5i3teJia5icii:«s-grLJ: 3 1 ~mz 

[ 0 0 0 3 3 A 1 G a I n Pjga^atCj; Of^JlSC 

A«?eBit^iXitl^Sg^{i. ^^^A I Ga I n P ($>?,»,^ 
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JiGa I nP) vSttiiS:. ^tlJ:^ i>^<y\'^^r yTcT) 
i^t\,^nmA 1 Ga I n P ^ 7 y KSt pMA 1 Ga I 

T# .g) . CICOJ; d 1 G a I n P;/7'7l'-^xD^Ja 
fi. A 1 G a I n PilS*^'G a A s i;tS^S^-r •& CI i: 
SrflJfflLT. GaAs#feaS«Lhl::A 1 Ga I nP® 

tCti. iiS. GaAsmS^B^B««&-ec7)lliS^«i: 

^-ri. A 1 G a I n P?Ib^b«G a A s J; 0 K=¥-v 
•y V ^Tty) . ^ L 3fe*^'G a A s »KtC®)R§ 

[0004] ftfj. So&<r>:Scm (Applied Physics Lett 

ers, 75(1999)3054) (Cti. mi 4t,Z^-tXd iZ^ Al 
G a I n P ^y^l^'VTnffijt 2rW-r U 3 
y#ifeS««t<7)SfcAuS:±f*:k Lit^m«5r»A-r 

«^10 0«i:, nM>"J3Vm^H^BS«l 0 l^S-fLL 
XmfS.^ti&S 1 O2 ai a2±(C, Au BeJll 0 3 

SVA uii 1 0 4 *>'^sjs 1 1 0 fc Lxm^^ti. § ^> 

(CpMGaAs Jf-\'-yrJil 0 5. 
^•fpSA 1 Ga I nP^7-/ 1 0 6 . A 1 Ga I 
nPvSttJil OTSt^nSA 1 Ga I nP^'5 /KSl 
08, :5:Wl-AuGeN i/AuJi*>^^^||Sl 0 
93&<JB^$ixTV^^. yStt« 1 0 7T^^L/C7t*i. 0 
1 5lC:^-tJ:3{C, Augl 0 4{CTRtt$ix^. 

[0005] ico^ittc J: ^ . ^sa 1 1 0 t^^mm 
t \^xmm.'t^tzibxmnmzm^L-^j:\^-m\^K^m^ 

TtJt'L. ClOJ^JiA 1 Ga I n P?I^J15:^JIiJi±{C 

mi)mm^ixx\^^, t-r. ^*tc±o^sei i o& 

mi^LtzV-'J^ySm^WSLlO it, a l Ga I nP 
^T'yl-'VrD^jt 1 0 6 , 1 0 7. 1 0 8Sr*-rS^ 
BgPRyGaAsdf-v y7°ai 0 SS-xf^dfi^-^'/U^ 
ft^-yr-^cG a A s #^b^bS«R t ^SO^ tCffl«-r ^ . iKV ^ 
X\ mW(^^^^m 1 1 0 i: 1 0 5tcO^X' 

ti^L/if^GaAs#^B%a«&|^U, £«^«ffi$r 

m^Lxm'f-t-t?,, 

[0006] 

S^jcfcu-cti. ^Sai 1 OcOJ^^;^^!.^!^';^^* 



Sb^bSsi 0 1 1 lt. s i 02 A>^>^.sjf v^tea^i^i 

0 2tCTl5Sg$it-^t,cO*<fiEffl$fl-CfcO. iai4{C^ 
■tXolz. df^ yrJll 0 5^<^l/{^»^ti■gel0 6~ 
l 0 8A.ioa®i. A u Ji 1 0 4 fcrfeV-iT^-v y 7*a 1 
0 5^:/ot^tCfl3t;ig|51 0 6-1 0 SOi'KitClltiiL^c 
M^i:mMbVXm^^. B(ileAu«l 04i:mfiil 0 9 
fcW^-CteigilSl 0 2 Sr:n-$-f J: d (cLTV^ 

[0007] *^BB<0i8S«. S^*-^>03tlRaiL.3?!l* 

[0008] 

[igll^M?^t-^/>ri^co*sawffl ■ ja^] ±iB«oiS 
mzxm^^ti^ w.-mmtmm/&mit^mtx^ 

[0009] ±IB<^1iJStcJ: S k . ««fc?63(yia5i:<7) 

mi:nmti>zt(,zx K>m^£mLXL^^^x'^ 

I. ^ fc tan ;t . %3t5gl=^OM08l^«ffi t /itiSS^ 5rm 

(01 4 ) t{±s^f 0. ^sJi^%3Ma5c7){i:6-ic 
htt^\,z. nmmzm.titz^^m'i-tim^^tih . 

[00 10] 0Hc^-rJ:3t. mmimL2t-kWM 

( a ) i 3 > ll-flSiffl!l*^m t ^ I. figttT' t. . 
^/vT, ( b ) {C:n^-rJ: 3tc. »-mffira*«iEfc^l.«g14 

(tl>'^xDS-^«iei7)««J«ff{S. (a) b {h) tX' 

[0011] ®mtt»«2{i. u 3 ysm^m<r>im 

Wb-fhZthX'^hV. A\mcr)±W,t-th:ik.ijX' 

J; 3 . 2 <7)mi:±^®{B!lt=lS- ^fig 6 

^t. i^-«ffi6tc^-«^^i 2^$<^tC»)t^S. 
diOJ®-^. IS-«®5 t^Z«Si6i:c7)rBlT'ji«*5^$ 
/lSJ^fc'5rl>. ffi:^- 2ltt1±S^2 5r^JSt-ri.*§^ 
\t . ^-JS^ 12^ ^«14a« 2 iCiStSf^^-T' ^0 

l|-ISS6(i^B&-rS^i:i>¥fiET'J>-l>. ^fc. z§ 
«ttS«R2i:tT4^^f*:^ggffl-ri.it-^. ^«tta«i2 

Ltcmm^^m: < fir's: 3 d t , Sl^^mii 3 1 ^ 
«ttffi«2 t<r)m^^f^^-mibh ^ i:C0 2Oi?3fR.iFlct5 



,11 (> 
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[0012] m-«fig5{i, ^cm34 (r)mmcr>-U<r) 

«a54<7)vgtt«{CTfl^-ri.3tl 3. 1 4<Oo*>, 

Ji3fB!ltci6]A>33t 1 4C7)^^>6:< t i,-95Sr^^®Ji3(: 

TRits-ij. -f-<o^3ti 5 5r. mem^mcof^-m. 

10 0 13] ±ISiO J: 3 ^^3t^-? 1 «i , 2 

[00141 ^wmzki. iaTt's^-r*i«BB«oMjfi** 

^^«sm^B^8««±tc5Bt«SP4&xb-i?^>- 
^/l-B£«^-ti:^Igt, #«ttafi^2cO^-±«Bt% 

[0015] iM(o-}jmt.zi6\.^x\i. mwtmwL2 1% 

1&2tmMU4tt:. HuEiO^ciRttiP^SrOS i O2 
T'. «-^3*Jg$:gi6S^ i: H^X^ 0 < , ^« 

2 i: ^jsii 3 i: <^m<7>^mmm^i> m^zm 

u-thztt^x'^:^. mz. ^mi±»K2*>'i^'j3># 

mb^mm<r)-^b ^-^^t^^mx-m^^rn^ o x 

0 izttilt. S?-&34liSS:-ii|6]±$ltl> Zbi^X'^ S . 
[00 16] 

i^m(r>mm<r>mm'i :^^m<^mm(7immiz':>\,^x . m 

^ 1 icti, 2 7 miz^mm s b 

?t^m4 b^~mm5btfiz(7)fmizxm^^tix\>^ 

m\,zxm^^ftx\.^h. ttz. mw&mwL2ff)m~±m. 
m8m\<z\.i'^zMMeim^^fixii o , 167^354 b 

±mm 3 b ^m./^x'^-mm 5 b^zMMe t coratc*5 

[00 17] ia2{i, ^m^i<DX^s.wmtim^^ 
^•ti><r)X'hh. mw&Mm.2\tnm.s i a^^jay) 
m^^Bmmb^it. -^WMs^t. s im^B%sig2 
vxiB^^tihf^-^WMs It. %±m^Am\,zis\^ 
xtm-^mm 3 1 1 is-r^ ^^±w,m 3 2 1 , 3^?^ 

a54i:J|^LTffM$iX'l.^~:^«ffl3 3 tiJr^tf. Si 



smim. 2 ti , f^-f s Ji^^s-ff =5r 0 mz t #^J£; 

3 1 Sr . ^^^Jlii 3 2 t ^ S^JS^^ 

J: 0 1 S i i:-^-fbt^-rv%^«Bfe^i-€r±fiK^J-CLT?^ 
filths C: i: J: :^iSii3tS i#^B^fls2i:<0^ 
^-ftSrifc^— ^«il3 1 rtlcSi^. 4'ia^SJi3 21; 

mm 3 i:^3tJia54 i: cO^-^#ffi(CJolt€.^iRfflcr)M« 

[0018] m-#as3 1 {±. A'^mm 

3 2(^±^j^b^j:^±m^-^X 0 i S i bco^^a^co 

i&\>^^m^^^±^mzmm-^ z b ^ . HiSio 

BK^J-€:IS-^®ii3 l(7)±^^i:-rSC:i:T\ aoSRS-^ 

i&m^m&it-t^zbti^T^. m^xii^m^4<?y^ 

imi>±tlz<<-i-^Zbt<X'^^. mi^mj:mbLX 

u ^±Bg^cfifig-r ^ t . ^^±mm 3 2 j^a 
1 «fci.otiA 1 A 1 ^±mf\izmm-h 

Zb-f)^X'%h, A u i: S i t c7)Jt^iagJi$t, 3 6 3 'CT" 
J> 0 , A 1 t S i i; £7)*H^H^{i:^ 5 7 7"CT'S>^ . ^ 
fc, 4'^ifeSa3 2(iAui:c0ST-|t^,O{Kv^^B^B2r^ 

^JSa3 2 i; S i sm^BW^2 b<7)^^i\:<r>^^^fSi 
^S«3 2tcS.Wc<<-r'S.IK^t::*jV^TS^H/\ A 
Ui. Z(r>Wi^\,zi5\\X^f§i±mm32<Di.mtbLX 
Si Lv^t COT'S) ^^c, A ! lili'Kii. Ag. C 
u, Ni. Pdh^\^tPf^j:}£<^m.^^Um'^mX'h 

[0 0 19] ^ii, s im^^mm2it. ^mmsmf 

6 b 5 -y ^ JtMtt $rl€tf> l> Jt 4f>{:i , -f-O 
Lit to (0«;c<mMlJS«OH->N->'h$:S!a£Si$-ltytM 
{±. S i#JS^B««2i:LT, 0iJi.tfAs^BS:j«?IUS 

tH-rL/ii,<7)?-«ffl-r-?.c:fc**^ffi-C'fcl., icon 

i #?^B^B»S 2 ^iXXK-^h. 
[ 0 0 2 0 ] *»fiJgST'(i. 4'PBl^Rii3 2 b 
^(M^4b<rmi,Z. nSA 1 Ga I nP^7 /KJl4 
1 b b UZ^^U4i}^h<r>^^UJm-ht^~ 

^mmss'km^Lx^'^h, 

[0021 ] BulB^r^Jga 3 3 cOW^t LT , mui 

A u ^±f*:lCfilB!c$ft^ hcr>t:m^^-fhZb t^'^ h . 
Z cr>mmmX-\.t . A u - G e -^^(C J: 0 IS Zl &JSa 3 
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[ 0 0 2 2 ] actc. mjs^4ii. m-mmsmiz&m. 

m-m^^ y -y Kil4 1 , RX/m-mmm:!' y -y H/i 
4 3 •/ HJi4 1 b<r>mzm^^tlliS 

ttii4 2*^A>^-l.^yyP^rD:^it®^*-r-i.tOi:-r 

0, H«4 3, 4 l*^<baA?/t7t;^-yl^i:tt 

m^y y KJi4 1 t^ws3t\mw^Lxm^^tix 

\^h<nifX\'\ tzfzL. mWV&^Ti,fhfz^i,z^ m~ 
m^^y-y H®4 1 t^JR;i3i:<55Sfc«?IUKH-r 

[0023] i/y/P^T-offiiSati, fl:{*:6<){C{±A 1 G 
a I nPm.¥a^ZXm^-th:itif^X't^. mWcJi, 
A 1 Ga 1 nPigB^BS>.&V^{iGa I nP^ikt^h^xh'^ 
14^42$^. pSAlGal nP:7^ /b'Ji4 3i:na 
A 1 Ga I nP^7-y Ha4 1 ti.zX'OW^A.fzVm.t't 

hzttfiX'^h. A 1 Ga I nPimmm^m.x'zk^^ 
yT^^-tt^mi^^Th . Mi4«4 2 <nm 

mizm^^tl^^ y y Vm4 3 . a \t<r)J<yY^\ y 

rmzimLi-zJ^A-)\^^-mm.',zx'o . mx^ix-tz^i-^- 

<Mm^-^h<r>T. ^m^z■^^.^m^mmimmr^h, 

mzt^^^rxihsmcowm^^^mth ^ t *^'t'^ .s . 
m2<r>^^=f-ix'it. $^-w&3m^zpm.A 1 Ga i 

nP9y y VMA 3*M?ixTtJ 0 . 

[ 0 0 2 4 ] <JC{3, IS-m 5 i:m-#ma^' 9 «y H« 

4 3 t torBllC<4, 7 •/ 4 3 t 

mM<nmmM.m 4 4 ^ ix-c v ^ i, , m-mm 5 

ti. ^3yyige4cO^ffic7)-gBc7);^5rSdJ^t;-C0fiSc$iX 

Tv^i.tfOT\ mMimMAAimm-h^hX"rr)\^ 

"fum^A 1 . 4 2, 43 iz^Lm^-HmzV^-izti: 

1, z^hixx\^j:y>^mmzi5\,^x i>w^m:?mmi% 

tfcJ:0^SS3lcJ:2.RSt^«O3^St.3SSD, $'i>tc 

ti}<x'^i,f}>t>. m'=H^t^<^m(Mmi:izmi.z7Sif>i>z 

[0025] nmiiBMA 4 ti. A 1 G a A s Sa^Xii 
A 1 GaAs P^^lcrm-ri>C:t*«-C#&. AIG 
aAs?lB^Bj)l>V>{iA 1 Ga As P?gB^B(±. GaAs t 
5eI!iII*vJn$ < . G a A s ^JSalia^i: 



•&tt*^V->i7)T, -?-<7)±tC$^>lCA 1 Ga I nPiga^aSr 

h'-rtfcp+SA 1 GaAsPigat:j:'3, n,msm 
mAA^m^Lx\^h. 

[00 26] ^13, 02<^5bt^^lCtJt^T, ^m<r> 
W^<r)mmb UTOT^Oi a^aa^r^-Cl' !> : II- 
±mm 3 1 = 2 0 0 n (fra^JSil 3 2 = 1 0 0 n 
m, |gi:^JSii3 3 = 2 00nm, nSAlGalnP 
9yy YMA 1 = 1000 nm, A 1 Ga I n P:SS14a 
42 = 600nm. pMA 1 Ga I n P^' 5 y h'fl4 1 
= 1 000nm, p+ SA 1 GaAsPtt8KJ£fiS[ii4 4 
= 1000nm. ^7t, mUt^ H— mfiiS tiA u Jli: 
AuBe/i. m-^6«N iJitC±0««-r^C:i:*>' 

[ 0 0 2 7 ] OT, a 1 1 (r>^-}jmzr>\,^ 

xm^^-th, t-r. 03 (a) iz^-txoiz^ ^^mim 

m^B&mX'h ^ G a A s mSgB^a*« 6 1 0||-±«ffl8 
ItC, 5&7teJlg84i:fC. P+MA 1 GaAsP«8a£ 
WCMAA^ pSA 1 Ga I nP:J'5«y KJi4 3. A 1 G 
a I nPvgttS4 2St/^nSA 1 G a I n P ^ 7 y H» 
4 l2:J:<7))H|;f5lcxf:?^i^-v7U«A$-«J:S. Zti^^ 

^1^^:^ (Metal organic Vapor Phase Epitaxy:MOVP 
E ) mi^zX K)n^0Zt *>T'# I . 
[0028] iX(.Z^ 03 ( b ) C^t-J; P (C. 
4<7)nMA 1 Ga I nP^^ y H®4 1 cO±tC^M® 3 
i: fC, AuGe« (|g-^JSa) 33, A 1/1 ('t'ra 
^JRS) 3 2^ll>'AuJi 3 1 i:Z<Dfim 

iix^^-y:$'mm<D^jk^ff)f^mmmmzx o^f^d^ t*^ 

•C-#S. -eLT. C:<7)J;5{c:Lf^JRJi3SrJg«L/>:^ 
6 3 cO^Jgfi 3 cOfiSSr S i #^h^b^ 2 <7)m-± 
«®7{Cfiia-&t)-lt (03 (c) ) , BOO^C— 500 

;ttfS«#HmttJtlT^^, ^iilciO. AuS3 1{5 

s i 2 <r>±mm 7 izm-^^tih . s^^jsa 
(±, mx.i,fA u - s i it^B?a^oiLh ( mm3 1 ox: 
~4oo'CHJff^) ^wT^T^3^t*^J:'9aiLv\ 

[0029] }cWSt^Wmmzii\\X\t. Au«3 1 

co-si?x(i^«s*<fi-^<7)i^{cs i m^B^Ba«2tfos i t 

ft^BS:iDUTAu-S JB^$il§Au 
-S i-^^Ji<7)ffi«(±, CTi.tfAu-2~6«S%S i 
T'*>S. fi!l*, A 1 il3 2S-m-r^A 1 iiAutora 

fL-^^ti I -"-m t , tg-^SJST'S. !> 3 0 0 -c^ 5 0 0 
•C-C«R^o^cJ:|.?Kffl5:^^L^v^;t*^, A 1 tOS 
T-o-^^fkJiJtieWta^ t^c<v^. -e^oSS^, Ig-^JPl 
B#<;)Auffl3 1 i: S i i;<?)-^^ft.«0^if'*\ 
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^^-rAu-Ge®33lcSytC<<^'). Au-Ge 

[0030] jg^5fta*^f^T-rinf . a 3 ( d ) (c^-r 

Xo\,z. GaAs#|go^HS«6 lSrl^-rs^i:t:J: 

0 . ^mi^m.<^^%m=f^mm. i a *<^#^>fLl. . c a a s 

iOff^r^dtJi^-CiS. m-n. 05 (a) \,Z7n-tSiO 

ic. ^m^^A t ^ws^m^Bmit ltog a a s # 
^3t«gi54&, (b) c*-rctotc^aa3^:n-L.T# 

ma«-C*>S S i #«g^B»«2 izm-^ Lfcf*. { c ) 

iz^-rx 0 ^z^mm^^m e 2 ^mm^zmi:-th z t 

[0031] 0>Jx{i\ «»![t£tS:il4 4*iA 1 G a A sil 
atC-C*ifig$iX-S.J®-&. :«-ilfflfig:RS6 2<iA 1 A s# 

^?ect LTBSK/jiK'fl:*^* (H2 SO4 /H2 O2 
/Hz O) Srfflv^&i:J;v%, .l<ox-yf->':/>S{i. 
iSiSte 4 4 A 1 G a A s SSft-S V ^ti^J^y^PA^x 
o^titJl4 1 , 4 2, 43 Sr^-TA 1 G a I n P?gfB{- 

*^-r^K:fttt{i^ai:^i:'=2:v^*^^ A 1 Asm^B^BJitcM 
?SEi=?f a-r.1. i t J: t5 , ^siffl^:^;! 6 2 *^sfl?e<j(c 

• l^^ix. G a A s#*S^B«fiR6 1 

(0032] GaAs#jSB^BS«6 l^|^*=5rv^t^^ili 
Uci^3fefgl^»«l a{i. -?-cO«gilJ[feSiil4 4{itC^- 

«® 5 ^ , Si *^h^bS« 2 c7)^-±^a8 ijtcm 
r.^^mmzmm ^(^izv-vm^^^ -^-Tfry r -f 

[0033] m3i,zm'tmmcr)mmiz)5\,^xm'^mm 

«3Sr. ^«tt»«R20^-±«ffi7t«^i-4J^TlT 

^j:htiX\.^fz. ffi!*, tg-^JaaJi, 04 (a) {C:5^-rct 

diz. mm^mm2(7)^-i.mm7i,zmLxmm$tLfz 
^mm 3 2r . ^^mm s 2 (aiictg-^r s 

mx'^^'>xhx^\ z<Dmm<mmx'ii. si^iga 
2 <7)m-±mm 7 ±iz^mm 3i:LT.Au®3 

1. A \m32RX/AuGem33iZ(DmmzxmM 

m^Lxti^. ^^^4<om-^mm8 2iz^ff)±m 
m3^w.mm^^xisa^-ti>ztizx o^^jassrff 



[ 0 0 3 4 } $ 04 ( b ) {c^-r J: 

!^«gB4com-±«®8 2tctgLTJBfi£$^l./c 

^a® 3 2, 33^, mm^m^Th^ s i m^B^aSgi 

2 WH-i*® 7 tc« LrmSitfc^SJS 3 1 izm^ 

^^mx''^^j:ozthX'^h, mizmLtzmtmrnx- 
'pmBt^hAim32t. n— ^sat^^Au 

mti,m^9miSMi,z}i\,^x . Auji3 i^t^au^ts i 

*JSfB««2c0S i i:SfE$-ltT^tfB^?g^^§-»i:, 

^(rti^amm^ A 1 ii 3 2 1 m.mnsi^'th ztizx*) 

[0035] ^fc, 06StA'07 tc:S^-r J: 3 iz. ^MM 

3commzim^cr)^m?:Mx.hzttin'^h. mecr, 

m(M'=f-2 0 0l,Zi3\>^Xit. :&EJi3{iAuJi3 30;^i 
lzX'0m^^tiX\,^^, fzfzL. AuJ13 3{i, ^i'-^< 
gp*«Au-S i-^^fc^^, ^3t, 07CO?| 
3t3g^2 1 Oti. ^«Ji3&, ^p\i«ISl54ffl!ltCfiLa-r& 
AuGe-&^J13 3t, S i #JSH^B»S2{BllceM-r'l. 
Au«3 1 tcO2«lc<J;')JK«L/c0ijT'S>-5.. v^-T^iO 

3iaa^srs i -Aucr>it^Bim.ni&-^^^tix 

[0036] ^/c, 02. 06S.i;^07O^^^ 1, 

2 0 0, 21 ox'^i. ^-mmmi' ^ -y }'mb9Mm. 

mti^\>^-ftlijpmXhhmi:^^tX\>^tzAK 01 ICC 

m-rx a iz, m-mmm^ v -y Ymtmm.mwLmti n 
mt-ti>m^f^mx'h6. z(D^m'^2 3ox'H. 
s i mm^mi2(r>m-Mmm7 ±{z. ^sms't l 
"T, AuB m~^mm) 31, ai« (4>ra^jRJi) 

3 2 ai/f A u B e S ( m—^^m ) 3 3 ' COJIIU? (C 

3' m^J^^pWA 1 Ga I nP^^ y KB4 3, A 1 G 
a I n P?g14Ji4 2 , nSA 1 G a I n P 7 y KJ14 
1 S.l^n + SA 1 G a A s m^mmA 4 ' *<Jgfig^iX 
TV^^, Z(7)^m^2 3 0cr,m4 1 ^ A2RX/A3cr, 

m.m)m\i , m i cr>%%m^ ib-^< mx-h o . 

[0037] c:(^1fJi5:«ffl-rs C lei l.fflj^i{SOT 

OjIOT'S)?., ■T'Srio-^, 09(c*-rJ:o(c, GaAs 

m&^Bmie i±.i,zmL^w>A^x.\^^^i^^)v^^^ 

•It^^ t , ^Jg« 3iitLXSi 2 i: S-^ 

'e<7)f^GaAs#^B^BSffi6 l$r^4-ri.i:, 09 
( b ) (c^-ri #^il-&?63t«^«tcROA^'^ 

OT'*>l>. -r^i?*), 01 Otrs^-Tidtc, GaAs# 
fSD^B««6 litcxh-^Jfi^A-yu^^^-tirfcA l GaA 
sWmMmAA\,Z>.t. GaAs**S^B««6 1 

A I A s cOtS^^^S^A^G a A s iOtS^Jggt J; •) i.iJ'^ 
L:^#V->C7)T-, A 1 GaAstI»£t£gta4 4(HC{i®rt 



!(7) 001-339100 (P20 0 1-3 3JL8 



GaAsmm^m61^m^-ti>t. AlGaAs« 
iX. i^mtLX. 09 (b) t^-TiotCA 1 GaAs 

[0 0 38] tZ^X\ €^t£^4 4(±, ~m.t>Z\,t^ 

WAT'+^^«giS£ti^«*^f#^>iX.|.. t^oT, GaA 
sm^a»«6 ltCXf:?dfx-\';L'^*$-»i:i.A 1 Ga 
As^siaSfliflti. 010 (b) (CS^-Ti^tC. nMiO 
t^0(44' )c30{j-5*^\ ( a) lC^t"pa<7)^«0 (4 
4) i; '9t.jS<-r-l.>It*^t:'#S. A 1 GaAsmgEte 
Scii^OW^^*-'/J^$ < . GaAs #feB^B««6 1 ^ 

1 1 iz^-tX 0 5 •/ KSt StF^tWi 

mz±-ri,K 0 Sr^jS-r § ^ i: IfiX'^ h , 
[0039] ^t5. iSm^iZ H-rtJt n+ Mc7)A 1 G 
aAs^faXJiA 1 GaAs P?I.PB*-<^^?.«griJ£Scii 
44' <7)Jl${i, 1 Onm— 1 0 00nmfc-r.S.«*U 

[ 0 0 4 0 ] :5rfc\ mWiW:WLm4 4<7)mm.?:mmizmiK 
Lx . mmmi&^m4 4 tm-th y^-j Hat h 

^COJ©-^. «8iE&fcS4 4c0l¥$Sr/h$<-r€.^t 

i^x^WiX'hh. 

[ 0 0 4 1 ] lascc^-Ti: ^«tt»^«s 

•C'ibS, 08(C^-r*3t3R^^2 2OT'{i, ^m««2 
i:LTA iafiR2 l*<<$ffl$iiTV^-i.. ^iR®3ttT 
A ia«2 IfflytCAuiiS 1$:, ^3tag|54i!llCA 
u - G e 3 3 Srffig L ?t 2 ««l^<^ t cO?r«ffl L 

TV^^. ^«ttffi«2tc^JB$-fSffl-r-i.Ci:T-mz«@ 

-Cffl<.^l.^gco««i:L-C<i, A lI3l-{CSn$:fieffl-t 

[ 0 0 4 2 ] ^Jo. 04-0 1 1 {r^L3t»6ff^«-C' 
moSfetHX^SrA I GaAsila^B^J; OJKfiStL-Cv^l. 
02i:PI«tcA I GaAsPig^S-fflV^TtiV^. 

[0 04 3] ±tz. \:xk.mj>iV,tzmimm^x'\t. mm. 



14&*$=5rV^««tcT^^LTV^^>:A<, 01 2tc5^^^ 

t^tg-C'J>-&, CliOi^, ^«a3lC<i3tji3aS5 
14 l«:}g^SC:i:3&«T'#l>. ::<7)J: dlc-TSCl i: 
T\ ^JRSStCjiSSttTtfc, 3tiijSSPl 4 1 5:^T^ 
3tett<7)@«tta«2 2ffiytcAltL/>:^3tei:c^}K*fiOS 

2 2 co^-±^ffi8 5rS^ TiStttf . 6 

(r>mm:<^mimzi. s3tJRai L^a^isii^^cos^ 

#-r'#S. S3te1t<7)^^14a«i2 2i:LT<i, muiG 
aP««Srffiffl-r^ii:*>'T'#l.. ^fc, ^3KS954i: 

3 h c7)aa^i^t^±. ^me 3 {.z^amm \4\^ 

mm-h^^W%. 02. 07. 01 l^i:|S|«<0t<7) 

^w^x%h. 

[0044] ^tz. ^JRa3tC3tiiaiSP14 1 5:^-^ 
hfzmz. ammc-^X^y^-^tJ; 0^JRil3$->'N' 

:J'--y^-ri.:6-ffi^Sffl-e^s. 0ilA»f0i 3 (a) 

tC^-ti^lC, ^SJl3Sr|gtt(cyN'^'-yziVi/L. 
lgi-Si^*cO^SJlMl^SlC3tjij§gi51 4 1 ^X'J -y h 
4*tCJg^-tSC:i:7!)*-C&S. t.tz. 01 3 (b) fc^-T 
J;a(c. ±WM3^Wm,zn'9->-yy\^. -e<7)«S 
S:3ieii§gS14 Ih-rsClttT'S'S. 01 3 

(c) (CTT-ridtc. :^mii3^iS:j^i«ftSv^ti^tc 

1 4 1 1 LTvSffl-r 4 C: t i> . 
[0Mc7)ffi#;5:ii0J] 

[01 ] ^mii<rmm=i-<n^ «b&^«0W!&v%<o*> 

[02 ] 0 1 ( a ) <nmM'f-(r>m.wm.W(m.<r>m 
€r5^^"^^0, 

[04] |ilt<m-0iJ^S^^SiB30. 

[05] ny^<w.-Bm^^-tmFm, 

[06] 02cOf&jte«^tCJottl.. ^]RJ1<0||-^CT 

[ 0 7 ] n t < m-^i^m^7?^'t^m, 
[09 ] ^^mz^w.mms^w.^wkth:it tcJ: 
-rs0, 

[010] mm.fm<rimmm:vm.k.^^^^tr^m. 

[0111 ^-^fiBO:? 7 y KJii:€8gt6iS[Jit ^ n 

[0121 ^mmiz 
[0131 ^s«tcj^«-r.i.3t)i5agi5ioffl^o>'N'^'->' 





n n 1 


^ ^ ± \J \J \ i ^ \J \J ± 




6 W 




[014] mk(D^m'F<r)m^?:7^-tm^m, 


2 1 






3 1 






32 






33 




1, 100. 200. 210. 220, 240 


4 1 


nSLA 1 Ga I nP:^^*y 




42 


A 1 Ga I nPvStt® 




4 3 


pSA 1 Ga I nPi^y y Kil 


3 ^iSil 


44 




4 %3t«gP . 


6 1 




5 11-^ 


14 1 





imi ] 



[02] 



! 



-i3fel3\(jT^13r 



(b) 



m 

I- 



^»3- 



J8*«^ 1- 



*i4 



4^ 



2a 



220 



AlGa InF?g^ 



n^A l G a I P^^^ 

/gy 



[08] 



p^^l Ga A3 



AlGa InP^g^ 



n^A l G a I » Pf 



A12^ 



■^44 
^43 
-42 
^41 

!"9r^2 

31 



-^44 
^43 



^41 
^33 



-7 
-21 



[119] 




!(9) 001-339100 (P2001-3 



(a) 



41-- nSAIGa I nP^^i/HS 



4-< 



42-- AlGaInPfla48 



43-- pStAl Ga I nPi^y yVM 



J 



GaAsSK 



^ figs 



(b) 



63 



1^33- 

r41-|-naAlGa I nP^'^y KS 



1: 



42' 
43 



AlGa InPgttg 



■ A.1 



pMAlGa I nP^^y KB 



.44--t,-t- stAiGaAsPtaaaaRg. 



GaAs 



(c) 



63 (d) 



61 
81 



3-^32-- 
31-. 



GaAs|£K 



p-^ StAlGaAsPgaaSiW 



143' - pStAl Ga I nPj^7y Kg 
^142+ AlGa I nP^gj^ 



^1- - nMAlGa InPi»7y KJ 
1^3'- 




la 



p^ SLA.lGaAs P@aaa§ft«'^4 



pMAlGa I nP^^y '"43 



AlGa I nPfi5l4a 



nMAlGa I nPi^9y K® 




83= 



2a 



(to) )01-339100 (P2001-3 3 JL8 



m4] 



(a) 



4-< 



Ga As 



44j p+^AlGaAs 



42J- 



AlGa I nPS14S 



41-J' nMA 1 Ga I nPi^7S/ 



7- 
70 



Mf^-l 



/ f I 




33 
32 
31 
-2 a 

-2 

^2 a 



(b) 



66 



4< 



61 

81 
r 

44- 
43- 
42- 

.41- 
33- 
32Hi 



GaAsl£K 



p-" MAlGaAsfli2ifE&2St€ 



pMAlGa I nPiJ'^S'KJ 



AlGa I nP^g14S 



nSAlGa InP^9i/K® 



82 




,A,U@. 



(c) 



la 
J 

p+ MA 1 G a A s ®Sa3^ t-4-4 



pMAl Ga I nP^y^y Kg — 43 
AlGalnP^SttS —42 



nSLAlGa I nPiJ'^s' KS —41 



^ / / y / / y y 

■ .AuM. ■ ■ 



>-4 



-2a 



-2a 



(ai) )01-339100 (P2001-3 3JL8 



(a) 



4< 



41- 
42- 
43- 
44- 

62- 



ngLAlGa I nP^^y 



Al Ga I nPim^ 



pgBAlGa I nPi^yy 



p+MAlGaAs 



A I AsS 



Ga AsStK 



(b) 



(c) 



2a- 



Ga As 



Al AsS 



pMAlGa I nPjy^y K® 



Al Ga I nPfi§^ 



nMA l G a I nP ^ 7 y KS 



-61 



>-4 




(*12) )01-339100 (P2001-3 3JL8 



[116] 



[07 J 



4-< 



200 



p-*'SAlGaAa 



nSAl Ga I " Pf 7y I 



-44 

--43 
-^42 

^31 



^Al^2a 

-2 
2a 



4K 



3< 



210 



■ M 



p+SAlGaAstBWBSgStil 



p^lGalnP^^vH® 



AlGa InPfiitSg 



nSAlGa InPj^^vHS 



-44 
-43 
-42 
-41 

-31 
^2a 

-2 
-2a 



(a) 
61- 



[01 0] 
<b) 



P+^1GbAb 



pSALGa InPS 



n'^SAl GaAB 



61 



nSAlGa I nPJi 



41 



44' 




240 

22-^ 



230 7 
2a 



[01 1 ] 



n+MAiGaAsiaaaaaw 



nStAlGa InP^^y Kg 



AlGa InPS§1^ 



pStAlGa InPjr^yVm 



7^ 



-44' 
-41 



32 _ 



(as) )01-339100 (P2001-3 3 JL8 



10131 



[HI 4] 



(a) 



(b) 



141 



^ ^ ^ 

/ / / 
/ / / 



(c) 



141 




^ ® ^ 
®0® 



[HI 5] 



110 



AuH 



AuBe® 



■AuGcNl/Au» 



AlGa InPfiStfW 



pSSlGaAsJB 



.109 
^108 
^107 
^106 
^105 
-.104 
-,103 
^102 

-.101 



^109 

..108 

^107 

^106 

^105 

..104 



-100 



F:^-A(##) 5F041 AA03 CA04 CA33 CA34 CA35 
CA74 CA77 CA85 CA91 CA92 
CA98 CA99 CB15 



